We describe the case of a 77-year-old female who underwent dual-chamber permanent pacemaker implantation using two active screw-in leads for complete atrioventricular block. The two active screw-in leads perforated the atrial and ventricular walls causing cardiac tamponade and a left hemothorax associated with ventricular perforation. An emergency sternotomy was performed to facilitate drainage and hemostasis. Although hemothorax due to pacing lead perforation is very rare, such a possibility should always be considered.
INTRODUCTION
In 1980, an endocardial atrial screw-in lead was introduced to the market. Since then, a few complications related to its use have been reported, including lead dislodgment, lead fracture, acute pericarditis, and cardiac perforation [1] . Here we present a case of cardiac perforation induced by two active screw-in atrial and ventricular leads that resulted in hemothorax due to an injury caused by the tip of the ventricular lead.
CASE
A 77-year-old female was implanted with a dual-chamber permanent pacemaker (DDD) for an atrioventricular block. The right atrial and ventricular active screw-in leads were inserted via the left subclavian vein and the device was implanted in the left subclavian area. Ten hours later, pacing failure and dyspnea were observed.
Computed tomography revealed pericardial and left thoracic effusion, with the tip of the ventricular screw-in lead just outside the pericardium and pleura (Figure 1) . A diagnosis of cardiac tamponade due to cardiac perforation induced by the pacemaker leads was confirmed and the patient was subsequently referred to our hospital where an emergency sternotomy was performed to achieve drainage and hemostasis. During the surgery, the atrial pacing lead was found perforating the right atrial tissue. When the heart was lifted, the ventricular pacing lead was found perforating the right ventricular tissue and reaching the thoracic wall (Figure 2 ). Moreover, a left intercostal vein was injured by the lead, inducing a left hemothorax. The tips of both the leads were cut and the remnants pushed into the heart. Thereafter, the remnant leads were extruded out of a subclavian pocket with the permanent pacemaker. Hemostasis was achieved with pledgeted sutures using 4-0 polypropylene covered with a fibrin sheath. An epicardial pacing electrode was placed on the right ventricular wall. Ten days later, a new permanent pacemaker (VVI) was reimplanted in the left prepectoral area. The patient was discharged 20 days after surgery and has been asymptomatic since then.
DISCUSSION
Complications reported in up to 9% of atrial lead placements are most often related to obtaining venous access; e.g., hemorrhage and pneumothorax (2%), lead dislodgement (4.2%), inadequate pacing and sensing (3.5%), and acute pericarditis (5% in patients receiving active-fixation atrial leads) [2, 3] . Myocardial perforation resulting in pericardial effusion or tamponade is rare and requires management by open heart surgery. Ventricular perforation may seal spontaneously but atrial perforation usually requires open drainage, as closed pericardiocentesis is rarely successful (<25%) [4] .
The management of myocardial perforations is controversial [5] . In some reported cases, patients were asymptomatic and their pacemaker continued to work despite pericardial perforation; thus, they did not require surgery. Perforation of the thin atrial free wall by the tip of the helix of an active-fixation atrial lead may result in pericardial irritation (pericarditis) or life-threating cardiac tamponade. Thus, the conventional initial management of cardiac tamponade caused by lead perforation is emergency percutaneous pericardiocentesis with placement of a drainage catheter. Once the patient is stabilized, the offending lead is usually repositioned in the operating room where direct visualization and repair of the perforation is possible [6] . In the present case, the patient suffered from dyspnea due to cardiac tamponade and pacing failure; therefore, emergency surgery was performed.
Hemothorax is commonly associated with puncture of the subclavian vein. Few reports document the pacemaker leads perforating both pericardium and pleura, resulting in pneumothorax [2] . However, these were rare cases in which the hemothorax was induced by the endocardial ventricular lead; the tip of the lead injured the thoracic wall through the pericardium and pleura. Hemostasis was achieved directly by performing median sternotomy.
In conclusion, atrial lead perforations and hemothorax due to perforation by a ventricular lead are very rare but represent potentially catastrophic complications. Great caution must be taken when implanting screw-in leads, particularly into the anatomically thin right atrial free wall. When perforation by a lead occurs, extraction of the lead is not mandatory; however, if required, the procedure should preferably be performed using open heart surgery.
